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I asked Dr. William Thomson to reexamine his eyes. Briefly, he had 
no insufficiency, but there was in the right eye hypermetropic astigmatism 
of three-quarters of a dioptric axis at 75°, and in the left myopia of one 
dioptric and hypermetropic astigmatism of 2.5 dioptric axis at 100°. 
There was no marked gain from any treatment, and I have not seen 
the case for some time. 

Our present 6tate of knowledge, or want of knowledge, makes comment 
difficult os regards these cases. Why should the zigzag lines or the 
Catherine wheel be so common, and how shall we explain why in rare 
cases the storehouse of memory sets free for visual projection strange 
figures long unremembered? The phenomena are not uncommon in 
disejJse, but their association as part of the complex symptom, hemi- 
crania, is undescribed. The connection of epilepsy and prodromic 
visions I have often seen. Finally, one is tempted to ask if some ghost 
stories may not arise out of these rare examples of headaches preceded 
by hallucinations. 


ATROPHY OF THE GASTRIC TUBULES: 

ITS RELATIONS TO PERNICIOUS ANAEMIA. 

By F. P. Kinxicutt, M.D., 

PHYSICIAN TO ST. LOU'S HOSPITAL AND THE NEW TOUK CAN CM HOSPITAL, NEW TOM. 


As early as 1860 Dr. Austin Flint 1 suggested the probable depend¬ 
ence of the group of cases known as pernicious anmmia upon degen¬ 
erative disease of the gastric tubules, and ventured to predict that 
eventually this opinion would be corroborated. Investigations of 
morbid changes in the mucous membrane of the stomach had previously 
been reported in England by Drs. Hnnfield Jones, 1 Wilson Fox, 5 and 
Hnbcrahon,* and in Germany particularly by Dr. F. Schapfer.* They 
did not consider, however, the marked and different changes found with 
reference to the anatomical characteristics of any particular disease or 
diseases. 

In 1865 a memoir by Dr. Samuel Fenwick 8 was published on the 
“ Morbid Changes in the Stomach and Intestinal Villi present in Persons 
who have died of Cancer.” The histological changes found by him in 

> Degenerative Disease of tho Glandular Tiibuli of tlie Stomach, American Medical Tiroes, September 
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* Observations of Morbid Changes in tho Mucous Membranes of tbo Stomach, Hcdieo-Chirurgical 
Transaction*, vol- xxxvii., 185t. 
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many of his cases were very similar to those described by the previously 
mentioned observers, viz., disappearance of the cells in the gastric tubules, 
granulo-fatty degeneration and atrophy, and an increased formation of 
connective tissue. He also noted a marked thinning of the mucous 
membrane and decrease of its weight. The above changes were more 
marked in those patients who had suffered from cancer of the breast. 
He suggested that these alterations in the secretory structures of the 
stomach offered a possible explanation of the ancemia which accompanies 
malignant disease. 

In 1877 four cases of pernicious anmmia were reported by Dr. Fen¬ 
wick 1 (including one previously reported by Dr. Hanfield Jones), in 
which marked and very general atrophy of the gastric tubules, was 
found. The only other cases presenting the clinical picture of progres¬ 
sive pernicious anteraia and associated with atrophy of the gastric mucous 
membrane, which 1 have been able to find recorded, are two by Nolen,* 
one by Quincke,* one by Brnbazon/ one by Henry and Osier. 8 Noth- 
nagel has reported a case of cirrhosis of the stomach with the clinical 
symptoms of pernicious amend a. 6 In some of these cases the histo¬ 
logical investigations lack desirable completeness. During the past two 
years three cases of pernicious anaemia have come under the author’s 
observation in the wards of St. Luke’s Hospital. The patients were 
carefully observed over very considerable periods of time, and in two of 
the cases autopsies were obtained. 

The histories well illustrate the group of symptoms which have come 
to be regarded as pathognomonic of pernicious amemia, and the histo¬ 
logical investigations would seem to confirm the opinion which has been 
expressed by several observers, that “a primary degeneration and 
atrophy of the gastric tubules occurs,” and that extensive destruction 
of the secretory structures of the stomach may be regarded as causal in 
a certain number of cases of pernicious anremia. 

Case I.—J. T., male, aged forty-six, carpenter. Admitted to St. 
Luke’s Hospital April 9,1886. Family history negative. The patient 
stated that he had been a moderate drinker; denied venereal disease. 
For the past five or six years his appetite had been poor, and he had 
suffered from constipation. He had been troubled with vomiting 
“off and on” during this period, and thought that he had gradually lost 
flesh. For the last two years he had had much headache, and occasional^ 
attacks of loss or marked dimness of eyesight. Six months ago he began 
to be troubled with breathlessness on slight exertion, his feet became 
swollen, and he was obliged to give up work. The dyspnoea persisted, 
but the oedema gradually disappeared, aud he was able temporarily to 

* Fenwick: London Lancet, 1877, toL U. 
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« Braboton : British Medical Journal, 1878, July 27 (without microscopical examination). 

* Henry and Osier; American Journal of the Medical Science*, April, 1888. 

* Notbnagel: Deutsche* Arch. L kL Med., Bd. 24, p. 353. 
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return to work. For the past month he has again been worse; he has 
been very weak and confined .to his bed the greater portion of the time. 

On admission to the hospital the patient was very weak, and suffered 
from breathlessness and palpitation on the slightest exertion. There was 
extreme pallor of the skin of the trunk and extremities, with the peculiar 
lemon-tint of the skin of the face which obtains very constantly in perni¬ 
cious ansemia. The ocular conjunctiva was of the latter hue, the palpebral 
conjunctiva milky white, apparently bloodless, as were the other visible 
mucous membranes. There was slignt cederan about the ankles and puffi¬ 
ness about the eyes, and slight oedema of the skin of the entire body. 
Tbe heart’s apex was in the fifth space, within the mammillary line; a 
soft systolic murmur was heard over the mitral area, and a similar one 
over the pulmonary area. There was no evidence of pulmonary disease, 
and the areas of hepatic and splenic dulness were apparently normal. 
There was a slightly enlarged gland at the angle of the jaw on each aide, 
sensitive on pressure. The superficial glands elsewhere were not enlarged. 
There was an absence of external evidence of syphilis. The patient was 
emaciated; the abdominal walls, however, contained a fair amount of fat. 
The pulse was 84, and was soft and compressible ; there was no appreci¬ 
able thickening of the walla of the superficial arteries. The temperature 
(in mouth) was 99.2°. The urine was free from albumen, sugar, and bile 
pigment. Specific gravity 1.020. Microscopic examination negative. 
Examination of the blood, April 17th: Number of red globules per cubic 
millimetre 2,225,000 (5,000.000 normal), hmmic unit therefore 44.5. 
Proportion of white to red globules 1:130. Percentage of hajmoglobin 
(estimated by Gower’s haemoglobinometer) 35. The red blood globules 
were round, oval, and pear-shaped, and many were much Inrger than 
normal. Microcytes were present in considerable number; only an occa¬ 
sional Schultze’s granule mass was seen. The patient had two rather pro¬ 
fuse hemorrhages from the bowels on the day of admission. Arsenic, 
iron, and daily inhalations of oxygen, with a milk diet, were ordered. 

April 28th. The patient’s condition is very much the same as on 
admission. Examination of the blood: Number of red blood globules 
per cubic millimetre 2.451.000, htemic unit 49. Proportion of white to 
red 1 :123. Percentage of haemoglobin 40. 

May 2Ul. Has steadily grown worse. The enlargement of the glands 
at the angle of the jaw has disappeared. There is distressing palpita¬ 
tion and dyspnoea on slight exertion. The cardiac murmurs have 
increased in intensity, and a loud systolic murmur is heard over the 
vessels of the neck. The first sound of the heart is markedly feeble, 
pulse 102. Temperature normal. The daily average excretion of urine 
is 56 ounces. (The patient takes nearly two quarts of milk daily.) 
Occasionally a trace of albumen is present, but no casts have been found 
at any time. The daily average excretion of urea is about seven grains 
to the ounce. Examination of blood: Number of red globules per 
cubic millimetre 1,067,000, brnmic unit 21.3. Proportion of white to 
red, 1:107. Ophthalmoscopic examination by Dr. Edward Daring: 
The fundus of the left eye is hazy and indistinct, the nerve is very pale, 
the capillary circulation is almost nil; it has the whiteness of atrophy, 
but appears more woolly. The arteries are reduced in size, and are 
almost white, with broad white reflex. The veins are increased in size, 
and are tortuous, carrying their size far into the retina and tapering at 
the disk. The arteries and veins are of nearly the same color on the 
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disk; the veins lire much darker in the retina. There is no pulsation 
in either veins or arteries. There is pulsation in both veins and arteries 
on pressure. There is no general retinitis or neuro-retinitis. There is 
an absence of white plaques. There is no swelling of the disk. The 
fundus of the eye presents the same appearance of pallor as the face. 
The right eye is the same ns the left. 

June 19. The patient’s condition is worse. There is gradually in¬ 
creasing oedema of the lower extremities and of the face. Pulse 124 
and exceedingly weak; temperature, 1004°. Complains of a“woolly” 
feeling in the ears and of dimness of eyesight. Examination of blood : 
number of red blood globules per cubic millimetre 948,881, haemic 
unit 18.9. Proportion of white to red 1:124. Percentage of hemo¬ 
globin 11.5 (the extremely pale tint of the blood may have vitiated the 
correctness of the color test). The arsenic, the dose of which had been 
gradually increased, and the iron were discontinued, and caffeine, digi¬ 
talis. and whiskey (three ounces doily) were ordered. 

27th. There has been marked improvement in the patient’s condition 
since the last note. The ccdema has, to a great extent, disappeared, the 
pulse is markedly stronger and 96, temperature normal. The patient 
expresses himself as feeling “a hundred per cent, better.” Exami¬ 
nation of the blood: number of red globules per cubic millimetre 
1,133,750; lucmic unit 22.0. Proportion of white to red, 1:203. Per¬ 
centage of hemoglobin 20. Microscopic examination shows similar 
forms of globules to those previously noted. 

July 7. The improvement has been maintained. The patient is again 

taking arsenic and to-day enemata of defibrinuted beef blood, eight 
ounces dailv, are ordered in addition. Examination of blood: number 
of red blood globules per cubic millimetre 2,163,400; hxmic unit, 43.2. 
Proportion of white to red, 311 red counted, no white-seen. Percentage 
of hemoglobin 39. , _ ,, , , , . , 

22d. Has still further improved. Ib able to be up and about and 
has been absent from hospital on leave on several occasions. The mucous 
membranes are not as absolutely bloodless ns has been the case hitherto. 
Temperature 99.2°. There has been no increase in the patient’s weight. 
The daily percentage of excretion of urea has slightly increased since 
the administration of the beef blood; the amount of urine voided has 
maintained its former average. Examination of blood: number of red 
globules per cubic millimetre 2,072,525; hicmic unit, 41.4; percentage 
of luemoglobin 40. The majority of the red globules are certaiuly 
larger than normal and many are pear-shaped and oval. 

August S. The patient is again worse. There is again great weakness 
and much cedema. Temperature 103°. Examination of blood: red 
globules per cubic millimetre 1,101,400; Incline unit 23.2; proportion 
of white to red 1: 288; percentage of luemoglobin 26. 

September J. There is little or no change in the patient’s condition. 
Temperature normal. Examination of blood : number of red globules 
per cubic millimetre 1,328,450; hxmic unit 26.5; proportion of white 
to red, 254 red counted, no white seen; percentage of luemoglobin 33. 

ISth. The patient’s condition remains the same. Temperature 99.3°. 
Examination of blood: number of red globules per cubic millimetre 
1,351,687; hxmic unit 27 ; proportion of white to red, 320 red counted, 
no white seen; percentage of luemoglobin 30. On this date the patient 
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was discharged from hospital with the understanding that he should 
still remain under observation. 

He was seen from time to time during the succeeding three months. 
He was able during the greater portion of this period to be up and to 
walk moderate distances without much distress. During the early part 
of December he began to be troubled with diarrhoea, the oedema again 
became troublesome, he rapidly grew weaker, there was much dyspnoea 
and palpitation, and on December 21st, he was readmitted to the hospital. 

On this date the results of physical examination were much the same 
as on the patient’s first admission to the hospital except that the emacia¬ 
tion was greater. The murmurs heard over the cardiac area and over 
the vessels of the neck were more intense in character, there was moder¬ 
ate oedema of the lower extremities and of the whole integument. The 
patient was very weak, pulse 90, temperature normal. The urine was 
free from albumen, sugar, and bile pigment, specific gravity 1.011, acid. 

Ophthalmoscopic examination by Dr. Loring. The blood in the arteries 
is very light colored, and on the disk of a milky appearance. The reflex 
on the veins is broad and of a white color, as if the walls of the vessels 
were affected. There are some small decolorized hemorrhages or exuda¬ 
tions. There is a marked arterial pulse on pressure. The upper artery 
becomes blanched on pressure. The vessels in the retina have a waxy 
appearance, possibly due to changes in their walls. Examination of 
blood: number of red globules per cubic millimetre 930,000; haemic 
unit 18.0; proportion of white to red 1:107; percentage of hoemo- 
globin 10. 

From this date the patient gradually failed, effusion gradually oc¬ 
curred in the pleural cavities, there was vomiting from time to time of 
matter of the color of chocolate, and death finally occurred on January 
19th. Four days previous to death a distinct icteroid tint of the con¬ 
junctiva and skin was developed. The daily average excretion of urea 
was almost indentical with that noted on the patient’s previous stay in 
hospital. Throughout the whole period of observation there was marked 
anorexia, but little epigastric distress or vomiting after the ingestion of 
food, until the last days of life. Milk constituted the principal article 
of diet. 

It was ascertained from the patient’s friends, after his death, that he 
had been a hard drinker for many years. 

The autopsies and histological investigations in both cases were made 
by Dr. Frank Ferguson, the pathologist of the hospital, and to him the 
author is greatly indebted for the time and labor given to the task. 

Autopsy twenty-eight hours after death. The body was extremely 
emaciated, and its surface very anaemic, and slightly jaundiced. There 
was no rndema. Rigor mortis was present. The muscular tissue of the 
abdominal wall was anaemic and flabby. The peritoneum was pale, but 
otherwise normal. 

Pleural cavities. There were twenty-four ounces of straw-colored serum 
in each, and there were old adhesions at each apex. 

Heart. There were eight ounces of straw-colored serum in the pericar¬ 
dium. The heart was slightly increased in size. Its muscular tissue was 
flabby and anaemic. The heart muscle contained a great deal of fat. The 
ventricles were dilated; the auricles were also dilated, but to a less degree; 
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all the cavities contained partially decolorized clots. The valves were 
normal. The coronary arteries were normal. 

Lungs were intensely cedemntous. The fluid oozing from the cut 
surface was stained with bile. They were otherwise normal. 

Spleen was normal in size and firm in consistency, but very nnzemic. 

Kidneys were normal in size, and firm in consistency. The capsules 
were not adherent, the surfaces were smooth, the markings were not 
distinct. They were anmmic. 

Suprarenal capsules were normal in size; the cortex of each contained 
a great deal of fat. The medullar}' portion appeared normal. 

Stomach was moderately distended with gas, and it contained a small 
amount of dark-colored fluid. It was normal in size, and the calibre of 
the pylorus was normal. The wall of the stomach, where it was in contact 
with its fluid contents, appeared thinner than normal. The veins beneath 
the mucous membrane were unusually prominent. The mucous mem¬ 
brane in the neighborhood of the pylorus was slightly thicker thaU at 
the fundus. The surface of the mucous membrane was smooth, and the 
stomach wall throughout was very amende. The oesophagus was normal. 

Pancreas was anaemic. It was normal in size; it was slightly stained 
with bile. 

Intestine. The mucous membrane of the small intestine was covered 
with mucus. It was anaemic and pigmented. The large intestine was 
filled with soft feces of a metallic lustre. 

Thoracic duct was normal. 

Liver was small, weighing two and three-quarters pounds. It was gen¬ 
erally stained with bile. There was much fat arranged around the peri¬ 
phery of the lobules. It was very anaemic. The gall-bladder contained 
mucus. Its duct was impacted with a black calculus, one inch in diameter. 
There were other smaller calculi in the common duct, but its muscular 
wall and mucous membrane appeared normal. The orifice of the common 
duct was pervious. 

Head and brain. The calvaria were normal. The brain was intensely 
anaemic. There was slight atrophy of the convolutions over the vertex of 
both hemispheres. The Pineal gland was very small. There was an 
absence of the soft commissure. 

Sympathetic system. The semilunar ganglia were normal in appearance. 

Marrow. There was no difference in the color and consistency of the 
marrow of the long and short bones. In both locations it closely resem¬ 
bled the normal marrow of the short bones. There was no fat in the 
marrow of the long bones. 

Histological Examination*. — Heart . Small portions of the muscular 
wall of the auricles were teased, and considerable fat in 6mall globules 
was seen in the cardiac cells. The auricles showed an equal degree of fatty 
degeneration. In fresh sections of the wall of the left ventricle, whole 
areas of the cardiac muscle were seen in the condition of fatty degenera¬ 
tion. Everywhere the transverse strire were absent, and the cardiac cells 
were granular, and many of these appeared like smell tubes filled with 
fat granules. There was an equal degree of fatty degeneration in the 
walls of both ventricles, and it was more marked than in the auricles. 

Kidneys. There was a great deal of fat in the convoluted tubes of the 
kidney. The epithelium was everywhere swollen, granular, and fatty. 
The fatty degeneration was especially well marked in the cortex. There 
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was no increase in the fibrous tissue, but numerous small, round cells, of 
inflammatory origin were seen in the stroma of the organs. 

Adrenales. There was much fat in circumscribed areas in the cortex of 
each suprarenal capsule. In Borne places the proper cortex of the cap¬ 
sules was completely replaced by fat. 

Pancreas. There was a slight increase in the fibrous tissue of the pan¬ 
creas. There was considerable fat arranged as follows: 1. A very con¬ 
siderable quantity between the acini, in the planes of the fibrous tissue. 
2. There were large globules of fat seen by the unaided eye within the 
acini. This fat in the recent state was of brownish color, and the globules 
showed many lines of constriction, as in the process of division and sub¬ 
division. 3. The cells of the gland contained very fine granules of fat. 
The cells were swollen. 

Liver. There was a great deal of fat in the liver. The fat was more 
abundant at the periphery of the lobules, but everywhere the hepatic 
cells contained a large number of fat granules. There was brown pig¬ 
ment in the cells in the centres of the acini. There was bile pigment in 
all the lobules. The large bile-ducts, which were easily distinguished 
under the microscope, were normal. 

Ganglia of Vie sympathetic. The ganglion cells were deeply pigmented; 
in other respects the cells were normal. There was no change noticed in 
the nerve fibres or fibrous tissue. 

Stomach. The walls of the stomach, including all its coats, appeared 
so natural that no effort was made to measure their thickness in the fresh 
state. Any measurements of either the mucous membrane or muscular 
wall of tbe organ, after stretching on cork and hardening in alcohol, can 
only be regarded as useless, aince the thickness materially depends on 
the degree of tension to which the organ is submitted in thus preparing 
it for microscopical examination. Numerous sections were made of the 
stomach wall in the neighborhood of the pylorus; at the distance of two, 
four, six, and ten centimetres above the pylorus, along the greater and 
lesser curvatures; of the anterior and posterior walls, in the midzone of 
tbe stomach; of the different parts of the fundus not in contact with the 
fluid, and in the neighborhood of the oesophagus, and the following con- 
ditions of the raucous membrane were found in all the sections examined. 
In extensive areas of the mucosa not a trace of the gastric tubules could 
be 6een. In places, however, the most superficial parts of the gastric 
tubes, lined with cylindrical epithelium, could be distinguished. The 
deeper portions of the tubules could nowhere be made out. In the recent 
state the cells lining these remnants of tubules were granular and fatty. 
There was a large amount of fat in the stroma of the mucous membrane 
in very fine granules. There was considerable hyaline material, resembling 
the hyaline casts of the’ renal tubes. This material was seen in places in 
droplets, in places having, apparently, the shape of the tube3. Osmic 
acid did not stain it readily, and ether did not dissolve it. _ It was slowly 
stained by Bismarck-brown and the aniline colors. It was dissolved by the 
prolonged action of ninety-five per cent, alcohol. Numerous cells were 
seen near the surface of the mucosa, which were irregular in shape, and 
of the same size as the cells which lined the deeper portions of the gastric 
tubules. Some of these had undergone hyaline degeneration. Through¬ 
out the mucosa everywhere were large numbers of small triangular bodies, 
slightly larger than pus cells, without nuclei. These were isolated in 
places, but were more frequently found in groups. They behaved to re- 
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agents muck the same as the hyaline material already noticed. The 
fibrous tissue of the mucosa was not increased. 

In addition to the elements already noticed, the raucous membrane 
was everywhere infiltrated with the small round cells so common in in¬ 
flammatory processes. 

The only difference noticed between the sections from the various 
regions of the stomach was that the remnants of a greater number of 
tubes were seen in the pyloric zone; but nowhere were the secreting struc¬ 
tures proper to the stomach noticed. The muscularis mucosie appeared 
normal. There was a very moderate amount of fat in the subinucosa. 
The submucosa otherwise appeared normal. The muscular wall of the 
stomach appeared normal. The vessels were normal. 

Intestines. Sections of the duodenum, jejunum, ileum, and colon were 
examined, and no special change was noticed. 

Marrow. There was no fat in the marrow of the short bones. There 
were seen in it all the other elements normally found in this location, and 
also numerous small cells without nuclei, spheroidal in shape, and paler 
than red corpuscles. Nucleated red corpuscles were not present. A few 
of the Charcot-Neumann crystals were present. The bone framework 
supporting the marrow was normal. The marrow’ of the long bones con¬ 
tained no fat. Small, round, colored corpuscles, similar to those found 
in the marrow of the short bones, were noticed. Also several Charcot- 
Neumann crystals. 

The tissues of the eye were carefully examined, and Dr. Loring has 
kindly sent the following report: 

Beyond a certain dimness of the nervous elements, they appeared 
normal. There was no increase of the connective tissue either in the 
nerve or retina. The vessels were normal, arteries as well os veins 
showing neither thickening nor degeneration of their walls. They con¬ 
tained, however, very little, if any, blood. No red blood-cells were seen 
in either the retina, the choroid, or ciliary vessels around the nerve. 
The choroid and sclera appeared normal. 

Resume. — Clinical. A history of a possibly excessive use of alcohol 
for many years, of anorexia and gastric disturbance for five or six 
years, of marked anaemia, and failing health and strength, and of ema¬ 
ciation during the six months previous to the patient's admission to the 
hospital. The occasional occurrence of hemorrhages, the presence of 
an irregular temperature curve, gradually increasing emaciation and 
prostration, with brief periods of improvement while the patient was 
under observation. Red blood-globules finally reduced to 930,000 per 
cubic millimetre, the relative percentage of haemoglobin remaining 
normal. Megalocytes and poikilocytes in the blood in large numbers, 
microcytes in considerable number. Death by asthenia, nine months 
after admission to the hospital. 

Anatomical. Extreme emaciation and anaemia, fatty changes in all 
the viscera, an absence of fat in the marrow of the long bones, almost 
complete destruction of the gastric tubules. 

Case II.—C. M., aged thirty-seven, salesman, was admitted to St. 
Luke’s Hospital July 14, 1886. The patient’s family history was nega- 
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tive. With the exception of an attack of acute articular rheumatism in 
1874 and two attacks of gonorrhoea, the last one in 1883, the patient 
stated that he had enjoyed excellent health until about eight months 
ago. He denied venereal disease, other than that mentioned above. 
Periodical!)’, he had used alcohol in great excess. His weight, in 
December, 1885, was 190 pounds. Four months ago, he began to lose 
flesh and his appetite and strength became impaired. At this time he 
was in the habit of taking alcohol, in one form or another, before break¬ 
fast. The anorexia increased, until two months later he was unable to 
take any solid food; forced attempts were followed by vomiting. Grad¬ 
ually great breathlessness and palpitation on slight exertion were 
developed. 

On admission to the hospital, the patient was much emaciated and 
weak. His weight was 131 pounds. There were marked dyspnoea and 
palpitation on slight exertion. The skin was extremely pallid as were the 
visiule mucous membranes. The heart’s apex was in the fifth space, 
within the mammillary line; there was an absence of murmurs. There 
was no evidence of pulmonary disease. The areas of hepatic and splenic 
dulness were apparently normal. There was slight enlargement of the in¬ 
guinal and post-cervical glands. Tiiere was moderate sensitiveness ou 
pressure over the epigastric region. The pulse was 90, short and com¬ 
pressible. There was no evident thickening of the walls of the superficial 
arteries. There were no cicatrices on the glens penis or in the groins. The 
urine was free from albumen, sugar, and bile pigment—specific gravity 
1 . 022 . 

An examination of the blood was not made until August 14th. On 
this date the number of red blood-globules per cubic millimetre was 
1,862,325, hiemic unit, therefore, 35.2; proportion of white to red 
globules, 233 red counted, no white seen; percentage of hemoglobin 
30. The red globules were round, oval, and pear shaped. Microcytes 
were present in considerable numbers. 

August 16. The area of splenic dulness reaches, anteriorly, the 
anterior axillary line, indicating apparently an increase in size of the 
spleen since admission. The enlargement of the inguinal and post- 
cervical glands remains unchanged. 

24th. Examination of the blood: Number of red blood-globules per 
cubic millimetre 1,461,825, hcetnie unit 29.2, proportion of white to red, 
329 red counted, no white seen. 

Poikilocytes are very numerous, megaloeytes and microcytes are 
present in considerable numbers. 

September 14- The patient’s condition has steadily grown worse since 
admission. The temperature is normal. Examination of blood: Num¬ 
ber of red globules per cubic millimetre 1,020,950, hemic unit 20.4; 
proportion of white to red not increased. Percentage of haemoglobin 25. 

28tli. Ophthalmoscopic examination by Dr. Loring. The capillary 
circulation of the disk is very much reduced. The color of the blood 
in the veins is very much lighter than normal, corresponding in appear¬ 
ance to arterial blood in the normal eye. The blood in the arteries is 
lighter than normal. The disk looks atrophic. There are hemorrhages 
in the upper ascending vein and below the region of the macula, also 
capillary hemorrhages near some of the veins, and here and there in 
spots in the upper and outer quadrant of the field. The external 
borders of both veins and arteries are not clearly marked, the edge 
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being ragged. There is little or no ccdema anywhere, and there is an 
absence of swelling of the retina. 

In spite of every therapeutic measure, the patient continued to fail. 
No new symptoms were developed, those present on admission simply 
increased in intensity. There was complete anorexia and the emaciation 
gradually increased. Physical examination continued to give the same 
nearly negative results, with the exception of the increase in the size of 
the spleen previously noted. The temperature was above normal during 
a portion of the month of August, the curve being very irregular; dur¬ 
ing the other periods of the patient’s illness, there was npyrexia. The 
average daily excretion of urine was thirty-six and one-half ounces, the 
average daily excretion of urea was normal. Owing to unavoidable 
circumstances, the blood was not examined during the month previous 
to the patient’s death, which occurred on October 20th from asthenia. 
Judging from the extreme pallor of the skin and mucous membranes, 
from the increased dyspnoea, palpitation, and prostration, the corpuscular 
poverty of the blood must have still further increased. 

Autopsy Seventeen* Hours after Death. —The surface of the 
body was intensely anaemic. Rigor mortis was present. There was no 
oedema. The surface of the penis showed no cicatrices. 

Head. The scalp and calvaria were very anremic. The brain through¬ 
out was normal in consistency, but intensely anamic. The convolutions 
were pale and markedly atrophic. There was a great deal of serum in 
the meshes of the pia mater covering the entire vertex. The vessels at 
the base of the brain were normal. 

There was a very small amount of fat of very pale color beneath the 
skin, and the muscular tissue in the abdominal wall was of a pale red 
color. The position of the organs in the abdominal cavity was normal. 
The peritoneum was anujmic. 

Pleural cavities contained no fluid, and there were no pleuritic ad¬ 
hesions. 

Heart. The pericardium was anamic, and contained two ounces of 
straw-colored serum. The heart was slightly larger than normal: its 
muscular tissue was pigmented and amende, and contained a great deal 
of fat. All its cavities were dilated, and contained pale yellowish clots 
and watery blood. The valves were normal. There was a very small 
amount of pericardial fat. The coronary arteries were normal. The 
aorta was normal. 

l/ungs were pale and very cedematous. They were fairly well supplied 
with air. The bronchial tubes contained frothy mucus and pus. The 
mucous membrane of the bronchi was intensely amemic. 

Spleen was double the normal size. It was normal in consistency, and 
deeply pigmented. 

Kidneys. The left was larger than normal. The capsule was not 
adherent; the surface was smooth and pale; the cortex was swollen; and 
the markings were very indistinct. The right was normal in size; the 
capsule was not adherent; its surface was a trifle granular and con¬ 
gested ; its markings were indistinct. There was fat in the cortex and 
pyramids of both kidneys. 

Stomach contained a small quantity of fluid food. Tim mucous mem¬ 
brane in contact with the food was macerated, and the veins of the sub¬ 
mucosa in the fundus of the stomach were prominent. The mucous 
membrane of the stomach not in contact with its fluid contents was pale 
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and smooth, and to the unaided eye appeared normal. The stomach wall, 
especially that portion of it in contact with the fluid, appeared thinner 
than normal. The calibre of the pylorus was normal. 

The cesopkagus was normal. 

The pancreas was normal in size, and ansemic. 

The mucous membrane of the duodenum was pale, and covered with 
light colored bile. The orifice of the common bile duct was pervious. 

Liver was normal in size. The gall bladder was normal. There was a 
great deal of fat in the liver, and its cut surface was everywhere stained 
with bile. 

Intestines. The mucous membrane of the intestines was anremic 
throughout. The muscular wall was normal. 

Suprarenal capsules were normal in size; the cortex of each contained 
a very great deal of fat. 

Bladder , urethra, and thoracic duct were normal. 

Histological. Examination. — Heart. The muscular tissue in the 
walls of the auricles was granular and moderately fatty. 

The muscle of the right ventricular wall contained a great deal of fat; 
hardly any of the transverse striae could be seen, and many of the cells 
had undergone complete fatty metamorphosis. The fatty degeneration 
was still more marked in the wall of the left ventricle, where extensive 
areas of muscular tissue had undergone fatty degeneration, and nowhere 
in them could the transverse strim be seen._ There was only a trace of fat 
in the planes of fibrous tissue in the ventricular walls. The bloodvessels 
were normal. 

Suprarenal capsules. There were extensive areas of fat in the cortex of 
each organ. In places the parenchyma of the organs had so completely 
degenerated that only the stroma could be recognized, infiltrated with fat. 
Some of these areas of fat were very sharply defined, the cortex in their 
immediate neighborhood being normal. The medulla of each capsule 
was normal. 

Kidneys. The epithelium lining the tubules everywhere had under¬ 
gone fatty degeneration. The fat was more abundant in the tubes of the 
cortex and in the collecting tubes. Many of the tubes appeared filled 
with oil globules of various sizes. There were granular casts in the 
.straight and collecting tubes. The fat was not confined to the tubules, 
but was seen in very fine globules in the stroma. When hardened in 
alcohol and stained with carmine, the stroma was seen to contain many 
small round cells, in places, in aggregations of considerable size. 

Spleen. The microscopic examination of the spleen was negative. 

Liver. There was a very great deal of fat in the liver. Very generally 
the fat was evenly distributed throughout the lobules; some of the lobules, 
however, were more fatty at the periphery than in the interior. The 
central vessels were dilated, and the liver cells in their neighborhood 
were atrophied. 

Brain. The microscopical examination of the vessels of the brain 
revealed nothing unusual. 

Sympathetic ganglia. The ganglia of the sympathetic nerves were 
normal. 

Stomach. The mucous membrane of the stomach consisted of a stroma 
everywhere infiltrated with the small, round cells so common in inflam¬ 
matory processes. Sections for microscopic examination were made 
from the pylorus and at varying distances along the greater and lesser 
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curvatures; and of the anterior and posterior walls, to the level of the 
fluid within the organ. Extensive areas of the mucous membrane pre¬ 
sented no trace of the gastric tubules. In none of the sections were nor¬ 
mal tubules found ; in several, the more superficial portions of the tubules 
were recognizable, lined with cylindrical epithelium. The epithelium in 
the recent state was granular and fatty; small granules of fat were seen 
in the stroma of the mucosa. There were numerous droplets of hyaline 
material which was soluble in alcohol when submitted to its action for 
weeks. It was not readily colored by osmic acid. It did not dissolve in 
ether, and it stained slowly with the aniline colors. This hyaline material 
in places took the shape of the tubules. Near the surface of the mucosa 
there were seen irregular fiat cells which might be regarded as coming 
from the deeper portion of the gastric tubules. These were granular and 
distinctly nucleated. There were numerous small bodies, many of them 
triangular, highly refractive, the size of pus cells, seen generally dis¬ 
tributed throughout the mucous membrane. In places they were aggre¬ 
gated into colonies. They stained very slowly with the aniline dyes, not 
at all with osmic acid; were dissolved in alcohol after the lapse of seven 
to ten days. 

The submucosa was normal. The muscularis mucosal was normal. 

The muscular wall of tiie stomach was normal. The bloodvessels were 
normal. 

The intestines were not examined. 

Marrow. There was no fat in the marrow of the long or short hones. 
The marrow in both localities was similar in appearance to the unaided 
eye, and was the same under the microscope. The absence of fat was the 
special feature noticeable. There was an absence of multinuclear cells. 
Several of the Charcot-Neumann crystals were seen in the marrow of both 
the long and short bones. There were no nucleated red ceils seen. 1 

R£sum£. — Clinical. A history of periodical alcoholism ; of excellent 
health previous to eight months before the patient’s admission to the 
hospital; of anorexia and inability to take food for four months; of the 
symptoms of a gradually developing anaemia and of prostration; of an 
excessive and rapid loss of flesh. The occurrence of retinal hemorrhages, 
the presence of an irregular temperature curve; continuous emaciation, 
and rapidly increasing asthenia during the period of observation. 
Megalocytes and poikilocytes present in the blood in large numbers; 
microcytes in considerable number. Red blood-corpuscles finally re¬ 
duced to 3,020,950; the relative percentage of hasmoglobin remaining 
normal. Death by asthenia three months after admission to the hospital. 

Anatomical. Extreme nncemia and emaciation; fatty changes in all 
the organs; disappearance of fatty tissue in the marrow of the long 
hones; almost complete destruction of the secretory tubules of the 
stomach. 


1 Dr. Ferguson, during ilia past two years, lias made histological examinations of more than one 
hundred stomachs of patients dying of Torious diseases, and lie informs mo that in this series he has 
never observed either the presence in the mucosa of the peculiar hyaline material noticed in the uhore 
cases, ora similar extensive destruction of the gastric tubules. Pernicious amentia was not present In 
any of tbe casus of the series. 
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Remarks. —The patients whose histories have been related, presented 
a clinical picture, in a very typical way, of the group of symptoms 
which are regarded as pathognomonic of progressive pernicious anosmia. 

Both patients gave a history of a probably excessive use of alcohol. 
The influence of this habit in the production of the pathological process 
is difficult to determine. In none of Fenwick’s 1 cases was there a history 
of alcoholism; and no mention of it occurs in Nolen's,* Quincke’s, 3 and 
.BrnbnzonV cases. On the other hand, the alcoholic habit extended 
over a period of many yeare in Henry’s and Osier’s 3 case, and was re¬ 
garded by thern as ** playing a part in the causation of the atrophy.” In 
three out of eleven cases of alcoholism, Hanfield Jones® found extensive 
destruction of the gastric tubules. In Dr. Ferguson’s 7 series of one 
hundred cases, in which a histological examination of the stomach was 
made, the only considerable degeneration and destruction of the tubules, 
exclusive of the author’s cases, was observed in patients who had suffered 
from chronic alcoholism. 

In both cases the interesting and now well recognized fact in this dis¬ 
ease, of a richness in haemoglobin of the individual corpuscles greatly in 
excess of that observed in all other forms of anaemia, indeed, equalling 
that present in health, is clearly illustrated. An increase in the cor¬ 
puscular richness of the blood and a proportionate increase in the per¬ 
centage of haemoglobin, corresponding with temporary improvements in 
the patient’s condition, is noticeable in Case I. It will be seen that the 
average daily excretion of urea was normal, throughout the period of 
observation, in both cases. , 

The history in Case I of gastric symptoms, anorexia, and emaciation, 
distinctly and for a long period preceding the appearance of amemia, 
and in Case II., the existence of anorexia and inability to take food, 
with rapid and excessive loss of flesh, also distinctly antedating the de¬ 
velopment of ancemic symptoms, strongly favor the view, from a clinical 
standpoint, of the secondary occurrence of the latter. The pathological 
considerations in support of the primary nature of the gastric atrophy, 
will be discussed later. It remains to consider the pathogenesis of the 
gastric lesion. 

That the changes observed in the mucous membrane of the stomach 
were not due to post-mortem solution or cadaveric change, did not admit 
of question to the observers. In both cases, all the sections described, 
were made above the point of contact of the fluid in the stomach with the 
mucous membrane; sections of the lesser curvature and in the immedi¬ 
ate neighborhood of the pylorus, showed the presence of changes similar 
in kind and almost similar in degree to those found in other areas not 
in contact with the fluid; the mucous membrane above the point of 

« Loc. clt - Loc, cit. * L oc. eit. « Loc. clt. * Loc. cit. « Loc. clt. r Xot jet publlihed. 
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contact with the fluid, presented no trace of superficial softening. The 
more superficial portions of the glandular structure were those least 
involved, the greatest destruction affecting the deeper portions of the 
tubules. 1 A post-mortem solution capable of causing such general de¬ 
struction of the deeper portions of the secretory structures, would very 
certainly involve the subjacent tissues; and finally there existed a very 
general infiltration of the mucous membrane with new elements (small 
cells of inflammatory origin). 

Pathological as well as clinical considerations strongly support the 
view that the very extensive destruction of the gastric tubules cannot 
be regarded as secondary, and as similar in its origin to the fatty de¬ 
generation observed in the other viscera. Extensive fatty changes of 
the viscera are observed in various chronic non-infectious and acute in¬ 
fectious diseases, with a very moderate degree of fatty degeneration and 
with little, if any, destruction of the glandular structures of the stomach. 

Fatty degeneration of the various tissues of the body is justly regarded 
in many instances as a consequence of an impediment to, or an arrest of 
nutrition; the dense and general mall-celled infiltration of the gastric 
mucosa cannot, however, be regarded as the result of an impaired nutrition, 
and in itself would account for the degeneration and atrophy of the gastric 
tubules. 

Gradual destruction of the glandular tissues of the stomach, conse¬ 
quent impaired nutrition and fatty changes in the other viscera, would 
seem to represent the probable sequence in the author’s cases. 

The supposition of a creeping ulceration in explanation of the gastric 
lesiou is untenable. That the degenerative changes were not dependent 
upon an arterio-sclerosis or endarteritis, is evident from the absence of 
appreciable change in the gastric vessels. 

Hanfield Jones, 1 as a result of his extensive histological investigations, 
first expressed the opinion that in some instances “ the gastric tubule3 
undergo spontaneous degeneration, or at least not from atrophic pressure 
of new formed fibroid tissue,” and stated that “the mucous membrane 
then presented a mere mass of granular and colloid debris, with inter¬ 
spersed fat globules and fatty matter.” Other observers, who believe 
that a primary atrophy of the stomach occurs, maintain that it results 
from interstitial inflammation alone. 

In the author’s cases the general and very dense small-celled infiltra¬ 
tion of the mucous membrane points strongly to the probable dependence 
of the atrophy upon an inflammatory process. Other elements observed 
in the gastric mucosa may be regarded as the probable products of de¬ 
generating tissues. 

A study of the cases related would seem to justify the opinion pre- 


J A similar condition vra« obserred bj Fenwick, Oder, and others. 


J Loc.dt 
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viously expressed that “ a primary atrophy of the gastric mucous mem¬ 
brane occurs, and that in this lesion is to be found an explanation of 
certain cases of pernicious anosmia.” 


A CASE OF SUBCUTANEOUS NODULES IN THE HANDS OF 
A RHEUMATIC PATIENT. 

By George S. Middleton, M.A., M.D., 

ASSISTANT PllIBICIAN TO T1IE COXAL INTISMAltr, GLASGOW ; ASSISTANT TO THE PnOtXSSOE Of 
pjiACncE or pursic, oniveesitt or qlasoow. 

Mrs. L., aged thirty-nine, presented herself at the outdoor depart-' 
meat of the Glasgow Royal Infirmary in November, 1886, complaining 
of rheumatism, and of painful subcutaneous growths on the fingers of 
both hands. 

She had an attack of acute rheumatism when thirteen years of age, 
and a second in September, 1883. Between these two attacks, and since 
the last one, she has frequently suffered from rheumatic pains in various 
joints, such as the knees, ankles, wrists, and finger-joints, accompanied 
by some swelling of the parts, but not with distinct fever, and not con¬ 
fining her to bed, unless occasionally for a day. There is no cardiac 
murmur. There is nothing in the history to suggest the existence of a. 
syphilitic taint. 

The swellings on the fingers began during convalescence from the 
second attack of acute rheumatism, in September, 1883. According to 
the patient’s statement, they were not at first permanent, coming and 
going; but they have been present more or less, as they are now, since 
early in 1884, though they are said to vary in size and in hardness. 

They began as flattened elevations of the skin, and the most recent 
ones present something of that appearance now. But the majority are 
distinctly circumscribed tumors, some the size of a pea, others the size 
of a small hazelnut. The larger ones are Iobulated, being apparently 
composed of two or more that have coalesced. A few of them feel soft 
and elastic, but in none is there any indication of fluctuation ; the rest 
are hard, like cartilage, but none have either a chalky or a bony 
hardness. During the eight months she has been under observation, it 
cannot be said that they have distinctly varied either in size or hardness, 
although she herself is of opinion that they have. 

The most striking swellings are on the flexor aspects of the fingers, 
which, as will be seen in the woodcut (from a photograph by Dr. Mac- 
ewen), present something of the appearance of a knotted blackthorn 
stick. There are between twenty and thirty growths on the fingers of 
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